A compilation of analytical data from inhibition studies on DNA polymerases and some of its implications.
In connection with the characterization of two DNA polymerases (DPols) of Chlorella, we have extensively surveyed the literature on inhibition studies on DPols in various eukaryotes. By applying Tamiya's plot (1), we have obtained two parameters for each of the inhibitors, phi- and n-values, which express the enzyme sensitivity to the drug and the number of inhibitor molecules present in the enzyme-inhibitor complex that is principally involved in the inhibition, respectively. By inspecting these parameters for the three mammalian DPols, alpha-, beta-, and gamma-pols, as well as other eukaryotic DPols, we have found that: [1] inhibitors commonly utilized for characterizing various DPols can be classified into two major groups, each having two subgroups, on the basis of a comparison of the phi values among alpha-, beta-, and gamma-pols. Moreover, the grouping seems not to be merely coincidental, but to be intrinsically related to facets of the enzyme reaction, which may be taken to reflect evolutionary differences in DPol structure and function among the three DPols; [2] the remarkable n value, n = 1/2, that has been found for the inhibitors competitive with dCTP in Chlorella DPols has also been detected widely in many other eukaryotic DPols. Based on the first finding as well as many other data on various DPols, we have proposed an evolutionary scenario for eukaryotic DPols. Based on the second finding, we have hypothesized a novel role for dCTP as a cofactor, probably an apparent allosteric effector, in the nucleotide transfer reaction mechanism.